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-*1 iBjolAlS a^-S>: 



13- 



^71] ^ Jl^-T^ *llfi3.TT l-e|^]^"1|El-a.^eflole(p MMA ; polymethylmethacrylate)^- #3 ^r^Ml °1 ^ (PC; 
polycarbonate) -f-°l S°l ^r-^Jl 214. as^PMMA^ ^ ^f-^ofls- l:^^ ^ i-^-^o] %SL, °H1 ^ 
^3 u^El-tfl^ ^Htb f^7l7lL} ^i*e||c|(display) ^flSS Af-g-sK^]^ S-S: ^l^* 7}7-l2 



a *V g.©>6flA^ ^ ^T-D-g- AJe)3 AV^-i-om ^Sle M^m^l^ -?-7l#ol 2-g_ A}-g-5] 



el^°|^r£(Tg > 250 7r^m ifl?b ?HH ^>7>^L Si^. ©le)*]; f^lfe «iE.31i-r TFT-LCD^ H<£ 

^^-^r tj-?^ al-(multichip modules), ^^^S.(IC), 91^ 3 5.71 ^(printed circuit board), Qx}±^3] 

■g-^l^lM- JgJ& cli-fEfloKfiat panel display) ^-^ #^-§--8: W 7fl55 A>-g-slcH^ =^ $11}. Jiz]*§ -$rZ)}*\ #^lfe 

t^^t^ 0 ! n D4- CD, DVD, POF(Plastic Optical Fiber)** (Capacitor) 
#*flsf ^iL^l-^ll, ^1-71, ^-71^' (Blister Packaging) ^ S£ ^3.-§- iJM ^«y=*>7fl -§- 



olsf ^.^t!; ji^tg ^^-7l^€r 5>7l •JV^-^I l°fl ufEf'cf uffif ^-ol R0MP(ring opening metathesis 



polymerization), HROMP(ring opening metathesis polymerization followed by hydrogenation), °l]^3!!^r£] 



^ ^ ^ ^-o] 



Dl|l-S.4fl Sl-^^, Ni, Pd-SrS-1-4 ^ ^ 

^ ¥2:1- 



[*-§-^ 1] 




-^7] ROMP^ll ^5lfe #^^lfe ^^^1 ^ 71) Sl ^f 1 ^^* i«-3:>Jl °|7l tt))^-^ <g o].^ >g W AVS}- 

of^^ol 37 )1 tgol^H, ^S. 1^3)-^ 7,1-^-aac}. o|2l- ^o] ^2:Slfe ^|7gs(.A^ ^]J=. av^- ^^(ReacLion 

injection molding)^ sfl 71^-^-5 ^-g-^t+fe 55°1 efluKTenny) #<H1 21*11 cl^a-si ^5,011,730^^1 7llA]5loi oi 
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ROMP°)l 2)-$: ^7]°] -i^-g. ^^7] ROMP-f^^-i- Pd Raney-Ni^r #"1H1 ^ «hg-*l^ 
3tt *\s.7\ sU&c}-. neN =^sl §^*0=. JEtt <i>^ <?V^-8r f^slM- <a<i>^ 0 l #^3^ £-*113 

* M-EVMlnf. oiai^i ^ ^-^o] ^ofl o^fl H |^>g al-g-s] 2,7^ -g.^] ^- 0) , 7} oiq-. 

^t-Fr -fr^S. <?l«l-<^ a^sj ^#^-^17]- ^IsM S^Xte.^ eesV Tg7j- 140 t)°l5l-3. ^l«V£)^u|-(Koinzer, P. et 
al., ^ 0 i *11 109,22431). ^Tll * D 11# Aj-g-SM of^KApeD^^fe- °1 ^21 # 

31121 "11*3.41 ^"111- A r -g-f^ Tj-f -g-pq-af « S7 |- 3l-o.^£ j»«^^Sl =§^]7 r ^^q-JL iLJISl S 
^-(Plastic News, Feb. 27, 1995, p. 24). :HBll! -i-efl^ ^£7V ^-<>KH1 nf-eM %^o] ^slH, o] ^g- 

f^-sflfe ^^-StSlA #^(Tg < 200t:)4 .!£<?! 1}. 5£«- "S^Ajoi f^s}^ 7 1t11^ 2j=s r °l ^ 

JLel^ -a-efl^ -^(addition) TflolS^ ig-o] [Pd(C 6 H 5 CN)Cl 2 ] 2 A>-g-t!- ^i?>i ^thi" 

Jlsr^^KGaylord, N.G.; Deshpande, A.B.; Mandal, B.M.; Martan, M. J. Macromol. Sci.-Chem. 1977, All(5), 
1053-1070). S-^7fl2l Pll*S.4| ^nflo]] 21*11 ^liil l-Sl^ii'-J!^ ^A^o] nfl-f ±-JL <U^m°l -^-^1 -g- n fl°Jl ^T*l & 
A°l -ft-el^l ^ri© iL<>l*| gfjL 1^3)l7f ^cKKaminsky, W.; Bark, A.; Drake, I. Stud. Surf. Catal. 1990,56,425). 
^oll ^7Hl^i Pd-3-^r ^ D fl# Aj-g-^l-al <S-gr #3 til tllSe}-^^! ^(Tetrachloroethylene), -f-3. 

SHU^KChlorobenzene), cl #3.Siffl;ffl(Dichlorobenzene)*r -fM-g-^ofl -^-2-^ -g-^-g- 100,000 ol^ol^, Tg^ 
300 r c'l'^-c'lcr. 

■f elolnlcuf BCB(bis-benzocyclobutenes)2l- jie)ig -§-efl^^l ^th^lE ^-^°11 ti\Q -¥-^0} f=.*| Q€\-. 
°le1«- ^«-^l7> AjiL i^flsL ^--S-spl ^3)^ ^el 7>*1 s.^} tfltb ^^^°1 ^q-. ^r, ^3l€-, 

^eieM-^lHel-ols, -S:, "J!^-, ElEl-^-, 3Sf ^> 

^vaj »hi^ s.^^. ^^ % v ^ 014. rLem ^-^ ^-g-71-i- i*veVfe t^.vfl ^^Aflg f^^ef^ ^ ^-^ 4-g-7l7> % 

^ * D fl2l 2h-§-Sl-7l nfl-g-ofl HVO.O] ^1^5171 <H^J7 ^]«S5li:-lE}-£ ^Q^Z] ^}^o) ^ 

^ ^-d: *L9l^W^^*] ^13,330,815^). 

^*V7l 2}*fl ^1^ 7 1# 71-^1 ^:^1» ^^21 «LtiPf<H) ^-y^fe «>^ £ ^Al5lX}cl-(pl^-s-el ^1 
5,179,171^). rielM- ol o 0 v« £ «a] #tg-* fl o] l^^o] ^7Vs]x] ^r^o.^ -§-e)^j ^l-* 1 -^ ^ ^.^^^ 
o] EM] M-^Ml^l S^r ^^Vl: i^C}. 

S^, ^«7l# 71-^ Cl-^57el2l-^- #2l ^^1# ^^^ V ^ofl AV^-SV^ -g-71^21 ^-^-ofl 2^ Sfl -£-sfl 

^^-°1 ^^8 ^°11 «-2*l ^17151^1 ?^o> o.^^-^. ^-o)^m cfg. ^-^1- ^AlAl^ ^ 01 UK 

Jisl^ -i-^m ^^^)7> ^ 2|-^- 7 ll. «V-? r H)-fe ^4- ^ A <J ^%-7)A ^>^-o] ^^(intermolecular packing)* ^ 
7>a1?H, £ sv ^-^ 71 ^ (substrate) °1H- cf€- f^]2r2l ^I-aI?]^ *>c^ ^iL^T-r 4i^°ll ^-8-*>7fl 

Al-^-Slol^ ^ &7] ttfl^-<H] ^-a^ ^^-7l» ^iL<d!2l ^-^^^r ^^*!: ^>^^(McKeon et 

al., °l^-^-*l ^13,330,8153:; Maezawa et al., -ir^^-*! ^10445755A2^; Risse et al., Macromdecules, 1996, Vol. 29, 
2755-2763; Risse et al., Makromd. Chem. 1992, Vol. 193, 2915-2927; Sen et al., Organometallics 2001, Vol. ^C, 
2802-2812; Goodall et al., ^1^-^-*] ^15,705,5033:; Lipian et al., ^1^*1 ^16,455,6503:). 

□l-^s-Sl ^113,330,815^1 2l*Vg ^-^1-31 ^% ^-ah 2)-^-7l# 7>A1 i^jivn^l <2-3^l2l - % v^. aj a1 s><^ ^ 

^•^1# 'SXm. ^elM- °121- ^o^. <»o]^ «.^^=( Mn) o) 10,000 <=•!*)- j=1 "11-2- ^-^ ti-^^. ^o]rf. 
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EMKRisse) -g-°l ^41" 31 #"11» 4-8-4 c *l •Hlitfl = 44 ^ 44 3j-g-7l» 7}^U 5Ufe tii-d 4^44 f^4 4 
4*fl4 °fl^Efl E-^Ji^o} 0^4 <$5L 4 7l-x| ol^^i ^oflAi 444*fi7l- ^^sVfe ^ = 80/20) ^ 

rfc °144*14 7}7l£ ^-§- 4^ >34--!i4 ^4 ^#4 444°1 4^44 ^.^^{Makroaol. Chem., 1992, Vol. 
193, 2915-2927; Risse et al.; Macroadecules, 1996, Vol. 29, 2755-2763; Risse et al.). 

44, ^l(Sen) ^-4 Ji:a°fl o^nj ^ 4447} ^Ji^ JieHl 43 4^44 44-, 44 4^-§:4 444°1 44 4 

4:44^ ^47} ^s&mOrganometallics, 2001, Vol. .20, 2802-2812). 7*114 °.S.^ <^\^t]) 2.714 44 44 44717} 
i^iLvE JieHl 4^34 4.fe 44- 44 4^4 40% 4431-^4, £44(Mn) ^4 10,000 444 441 4534. 

4°1 ^4" =r#^ ^>^°1 °14fe ^71 -a -g-^fl 4*B iJ-iL^ &4(Crir3/JO/neta///cs)4 44€ 43. °l|i4 h 
S] 4fe ^44444 ^3 4 42l(vacant site)4 44"44 4^4: ^vfl 4447}- 4^44 4>44 

SJ-oj ^44 o_ s c) #44 4*84fe 44 44 nfi-g-44. 

4^4 44 #^4^4 ^14* ^344, 44*fl 44 4^ *1 44 ^4°141 £44^ 44 444 

* 444fe uial<8 -l-efl^Tfl 4-7} #4*111- Ji-4444 Ji 4-1:3- ^ 5Ufe 44# *WRr 41- 44. 

4^ 4€- 43£r 4444^7} 4^-4, ^#44 43 44^71- feo^, <i44^ S 4 444 4 (oxidative 

stability) °1 4-^4^1, 4444°1 4-t4-H 444 (toughness), -g-4444°l 4=44 444 islH41 £44fe 44 
^-8-71* ^44^ i^ij #4431 471- #4*H^1 ^44* *WRr 344. 

4 4*33 £ 4# 444 44, 4 SEfe -g"4 7l ^(substrate) 4 4-43fe «1^ ^^IoIa^s- ^ ^-§-7l» 

«-B-*Vfe ^el^ -i-zfl^Tfl 4^7> ^^flsl ^la«o v ^* ^l^*Vfe ^<=>14. 

tt'gaj 5 ^iL^T-l- ¥^ i^fl Sfe -fral7l* ^SLS. a>^-^ ^ sl^o] -f^^V u]^ ^nfl 

°l^i# i«-*Vfe ^ ^-8-7l* Jie)^ #31*131 4-71- f ^121 ^a«ff>a* ^ll^Vfe 

■g- ^-^21 £ -s-^ ^^SlS., 3)S. < aifl7l^: 5E.fe- cj-f- ^S-Kmultichip modules)^ g£r &^±4<% ^>-§-€ 4 1 
Xife «1^ ^sflolAis. i^-sV^ ^ «-^*ffe Jiel^ *ell^?il 4-7} f^-sflsi ^S u o v ^# ^l^sVfe ^0)4. 

SL c)-€r ^-^-Sr 71*^^1 ®.°\ ±^s] 7] *J (substrate) <H1 4-^« ^ SZfe «1^ i^oH* i%^>fe 
^ ^l-g-7lt ^-S-SVfe Jiel^ *ell^7fl 47} f^flsl ^lls^tJ-g- ^l^sfir 5101^. 

av 7] ^s>7l ^Isl-ol, ^ ^sfloiAls £ evsfe ^ ^-8-71 S ^5>fe Jiel*J *efl*l7ll f^^l 

si ^la« 0 >^o)i oxo]a^ 

■8-7i-8-t.ii ^3 ^ D fl ^^ fl u]^^ iJflolAl© a^-^Vfe ^ 4-8-7)1- #-B-s)-fe ^iL^Tfl ^-*M-8: a*>*l-fe 

cf^^l -8-?H^- 4-7>^^-w]-g-Al^ «-^^( Mn )ol 20,000 0IAV0] ^sHol^s g.igZ}^ ^-g-71-g- *>-B-S>fe Jl 

el*8 -i-sfl^Til 4-7> #^sl ^afc^-i- ^1^^. 
°1*K i Vc §* iL4 ^Mlsl-Tfl -a^tbcl-. 

4 v 7 ] Hl^j-Aj ^sfloiA^ i*v^ ^ 4-8 7H *h-P r *lfe Jiel^ *2fl^7fl 4-71- ^^-^lfe ^Ai#s.^El.q 

43:4^-1: ^- 4 1 Ri^l €^1-. ^lsltb 4^ 4-8-4S1- ^"1^-^sl 4i4-8-& ^i^l S. 4€- ^Ji'd^> ^s}^ 
T^l^siTfl 4^ 444^ 4°1^-^°1 4#4sl-£l3i #D|]A|i«si %^o] ^c)^^} 
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sA°W7l- »°l 7 rH) ttf^ ^°1^^(M)2V ^ ^-8-7l(X)* °l-¥-fe ^iel7> ^Jiel =l o)^s] qo)s. jlz\7\ ^o]^ 

Tfl 51^ »14 £ 0 ) jielSJ ^ol7> ^OlU-ofl ^ol^( M )2f ?l-^-7l(X)AVolol 7J-4-S1-711 




-S-71 Hl^>3 *M| 6 Wfr StfSj-fe ^ ^1-8-71 S «-H-sVfe J12l^ ^efl^^l ^-7} 2ciLldI-ofliBl|s^| ^ 

^■oli <g7l# ^-g-s^ a#°H# 1 ifl*l 1000 #-§■ S^tK ^-7) io^si ^ol^-^-i- ^-frSfrfe -f-°l^ ^-fr 

^SRr Sl«f| ^Tfl "g^T^ ^Aj ^ol^-^ol ^D|| ^^o.s. H).^ ^ ol^S. J*o]+ A>-<§71 «t-§-°11 ^Tfl # 

^ ^4?«1M 1<Ht^ M-7>fe -f-oli «g7l 3J--8-711- 7f^lJi Sife [NiBr(NPMe) 3 ] 4 M- [PdCKNB)OMe] 2 s + 

Sl^^cl-. AV 7 ] ^nflSj otel-Tll U|)°l ^ oj^r ifLo)^ <g7l# ^i}^ =£*n||fc 

B(C 6 F 5 ) 3 s}- £Lell°] ji, jiaflols, D)l^^-f-ol^J(MAO) £tt A1(C 2 H 6 ) 3 5+ ^ AgSbF 6 ^ 

^ ^e^l^^ <§7l2f =§711 «J-g-5H ^ol^-^oi «l7V5l# uv*^ S&tt ^€ 

* SHJSW171 *i°l^ S}-^*^ 5>sV7fl afl^l ^^-^ si o|s. ^]^e>^ ^»olcf. 

* HJ-'fl'fl lO^s] ^^1^-^ ?d# n l)^ ^71 ^^nflsl «t«h7fl aflfl^^-tt ^ <$7] 

* Cf#, -fM-g-nfl ^ ^"71 ^nfl $xH«H ^ 

» ±£.y&n ^-^sil -§-°4* -Y-7}f^ ^bg-Aijjicf. 

Hj-^-3)*}-7lS.fe, 4 v 7l -?r7]-§-"f)7> cl ^■s.^.dII^-, tq 1-^-^1, tS£S!^l S ^ o)^-»l^! ?5.£Y 

El ^^?lCl-. HV-g-7-11 ^^=^ ^-71 ^-^1 -g-** ^S) $ Tg-^ ^^ofl cfl «fl 50-800 #^=%^CK «V-§-7jl^ 

400 % ££.fe 50 200 %2l ofo^s. «l-g-^ ^ XI ^V. 
4>7l # D fl A J-7] ^^"11 7l^o.^ ^-71 ^2) * c^sil Ir^cflw] 1/100 tfl^l 1/100,00021 <$ 

^lAm, * 1 V,: g21 *3-^of|>H JL^-^^21 ^ JlEl^ *Zfl??7ll ^11^^1-71 ^^-aV-g-ollAi ^nfl^ 

^* ^*v7Hi ^.g-tv «a=«i^. 

Aj-71 £.*H°W& it^Vfe ^-8-71 # ^-ff-s}^ ^S-VflTll ^#^8: *V7l IS. ^-i-olcf. 

[^evAi i] 



R1 
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n-frO »fl*l 42} ^o)jl, 

R 1( R 2 , R 3 , R 4 * 3<H£. *>M-^r ^ ^*7l# M-^ifl^, M-H^l^ ^-§-7]o]^, Ri> R 2 , R 3 nj R^ A^JS. g^S) 

ol 4 ifl^l 122] 1^ JEfe tl^ if, fhfc^ 1 6 ifl*l 242j Jl^# ^ 5U^, 

4 v 7l ^-§-7)^ ti: 1 vfl*l 2021 £fe <y-Z]; eJ.^ i vfl^ 2021 <5d*l Si^r 7 r *] ^ g 

3 ifl*l 202] -a^ HLfe 7>*1 ^-^ <d(alkynyl); l^z), IH]^ £fe ^l«r^>lM- 

3 ifl*l 12S1 cl^ <y-?l'dS. ^)^-Sl7HM- Al^-S]^ 6 vfl^) 40^ o].^; * 

SEfe ^-71^3. ^l«rS)7lM- ^^£1^1 at^r &±.*r 7 vfl^] 152] *>l-^(aralkyl)5 

4 v 7l ^ *HMfe fj-^ 1 vflx] 2021 ££fe 7}x) ^-al °>^; fj.^ 1 ifl*l 202] ^dl £u 7>^1 ^ 2>?fl^; fi 
4;^ 3 vfl^q 202] Sfe 7M ^-7l^(alkynyl); <^?)]^ IEtt £71^3. *\&$7\i* 3 

122] Al#S.^2]; <£zj, CE^r 2>7l<=|5. *]:&S)7|i4 ^©Sj*] E}-^ 6 vflx] 402} ofsj; ^ <£zj, <£?fli=3 

iM'd^ ^1«-E)7lx4 Al^-sl^l & v -gr 7 M)*] 152] o>£zJ(aralkyl)* ifl-*VJL, Zi tJ-ijHl s}u|- °l-#£] 

<?], tS?l, *§-. ^e|^- lE^r iL-g-i: S^sVfe al flrSK^ ^ 7] (non-hydrocarbonaceous polar group)*] 

-0R 5 . -C(0)0Rg, -0C(0)0R 5 , -C(0)R 5 . -0C(0)R 5 , -(OR 5 ) p -OR 5 , -C(0)-0-C(0)R 5 , 
-SR 5 , -SSR 5> -S(=0)R 5 , -C(=S)R 5> -C(=S)SR 5 , -SO 3 R 6> -N=C=S, -NCO, -CN, 
-NNC(=S)R 5 , -N0 2 , 
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.R s / .R 5 O 

— C(0)n( ^H"?* -Si -OR,, _ n / r 5 -OC(d)Rl( -SR^ 

Re.f R 7 ; PR 7 X 'R 6 * Re ;0 

-:o| 5: ^ftpfe ^-»# - 8^ OR5 % f $ f , 

O O:. . Vr 8 X OR 6 . — N — C-.R, N — ,C — OR 9 

'-lA.^ 7 p. j& n'xP^*-; 
i, ^ .jJMHPR 6 , - :p <eR, -<o^ -<op 0 

_ J^o^,: -o-Rsf s^R,, -0,-Rs-Sj-^bR,. -c-,o : ;-R 5 -s^--RV; 

'^MR,; " #8 OH '" Bo 

-C-O -Rs-Si -OR, ^p^R^-Q -Rj-;Sir-R 7 

..|P£<>3 6 .'B>: 

^^^MtS^^SS^ff /■^^©-^^©^ilfef^pSj.^R^ 
iiPRjj .5,8* 

>:0 :©Ri* Re ;f.pRe 

O- R s -C-O -Rj-jSl^ORT;- WNH-.Ri- sl^R 7 ^lffeij^:§ii^&' 



1-WM^F^§P% -C^MH-R 5T S.'-OR 7 

R 8 QR 8 



0 OR« R B 3 



6 



it _ ... .fer J, 0 _ _,4 

B: 



C-O CH 2 CH — .C N - Rj - Sr>R/ 



OR 6 



©R« 



C-O-CH— CH — CH 2 — N-Rsj Si-^OKj 



R* 



• - NH&E|- iN^ R5- Sifc R 

R: 



8 



Gl" o ORe 

. , 'pe / - 

NH*-R 6 - N -Rs-;Si — OR 7 

'QRa 
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-8-71 *J-g-7lal R 5 , R 6 , R 7 ^ R 8 -& 4^; ^^!; €4x4= l 20^ 7>^i tfi <£22; i 

20^1 -ii^ £^ ^ §S.<a-^(haloalkyl); 1 vfl*l 20^ lEfe 7\*\ <£?fl\i; 1 m*l 20^ # 

*g Si^r 7M ^ % v S.^7ll^; Ibi^r 3 ^7} 20^1 £^ 7>*1 ^7l^(alkynyl); eKfc^ 3 HH 20^1 Ajfg 5&^r 

7>*) ^ %S.^7l^(alkynyl); «&^, <g;?fl^, ^3.®, «S.^, thsLt^-i, £tt ^3.^1^3. ^l^T^ *1* 

3*1 3 123 ^jfl^. <£7l^. ^-3.«Ki, UrsLIMl'd, 5Efe 

5]>SM- ^l^r^^l 6 ^H*| 403 e>Hi; ^zj, iHl'i, ^7]^, ^S.-^^, ihS.'&Tfl'il, ^SlM 'dS. 

Sl^^H" »1«3*1 7 vfl^] 15 o] o>^-^( aralky l); £^ ^Sj-A), ^S.oJ.s.Al t ^a.'iS.Al, ^s. ? >a.^^.A]ol 

"i, 

P ^ i 103 ^°)3. 

• ^ 3-8-71* jizm £r*mn &%m\s* ^ioh* s.^*\ ^ ^ ^ 7 ii- 

jLel^j -a-efl^Tfl #^13 5&^r ^M^-I- i^Srfe ^ 3-8-71-1- Jis)^ -§-511^711 ^ 

sfi3 3^ 3-8-3* *v-e-*vfe jiei^ -grefl^Tfl #^13 ^^1* a^-^vq-. 

1U33 ^li^AS ^<H^! 3^ 3L«-^fe ^ 3-8-3* ^3^ -g-smTfl ^-7> f-^lfe 3 

3£ 20,000 °1#3 §-A>^=(Mn)# 3-eHM. »^3°J f^i^o]^ 20,000 Ml 3 1.000,000 tfl3 Mf(Mn)t 7}^ ^ 

nJ-^-H ^ ^ Vt g^ ^-^^ *efl^l7fl ^-7V f-t^l^ ^o|i| cf = =^ 7 ) # 7> ^i f^^ofl cfl^V Jf-^o] -f^ 

%}JL, -?r*i^7} ^SL, o) ^JL, -fi-El^o|^-£7V ^o.^, -g^^ ^ •^S}^^ (oxidative stability) °1 -f ^Jl, 

^^v^c) ^71 ^(toughness), ^^«>1 -f^r*Vn. SE« ^^<=>] ^*V^, tH«^^1 ffl«>l #7} £ 

7l^S (substrate) <fl ^ Xl^-^, ^Bl, ■& E£fe 7) ^ (substrateHl € ^slfe 31^^ #efl^ ^H^) 

t>]P.S., cf^ ^ S.l-(multichip modules)^)- ^ ^)-4i^H» n^^^r^ ^-n"^ i^lMl £fe #e)->:^7l 

POF(plastic optical fiber)^ ^ ^-"3 2f4>4 PCB(printed circuit board, S\S- 91^7]^) E&fe 

31 £-8 SUMS. A>-g-^ 4, 01 cf. 

^a)^]o))a1 -g-71 M- l-ofl 01 ^-*V ^-^-#-1- cf^-fe fi§ 71 ^(standard Schlenk 

technique) =efo) aj-^ Aj-g-*V^ ^ A l^5Jt:K «n x)-7l ^ ^ (NMR) ^^H s J-& «.^-7l 300 — ^ J=.sL D ] Ej 

(Bruker 300 spectrometer)* A>^-s]-c^ <^ ^JjO o] nfl 1h NMR£- 300 MHz<Hl^ =L^JL 13 C NMR^r 75 MHz^l^ z]-z)- 
#^s>^nf. ^ ^-a>^4- ^-a}^= ^-i^ GPCXgel permeation chromatography)!- A>-g-SV^ ^^s}Sgo.a^ o] nfl 

1-21 ^El^l (polystyrene) s rA ? c r. UV/Vis ¥^ Perkin Elmer Lambda 9 Spectrometer* 

^•a-S- potassium/benzophenoneollAl ^fl-*>°1 ^1*} °1, #S.Stn^)2r c] #5.5.^11 CaH 2 ^lAi #f= r ^^)s) 

^ol-g-^ ^nflo] [NiBr(NPMe) 3 ] 4 fe ^.JLSl B 0 V ^(M. Krieger et al.. Z. Anorg. Allg. Chem. 1998. 624, 781)°fl 

^af ^slSi-° H [PdCl(NB)OMe] 2 ^^1 §-*lo)i «J-« (M . Green et al j_ Chem. Soc. A 1967, 2054)°fl u}-e)- 

% v ^slSi4. 
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2-a-S.£^m-5-ti<dl 30g (0.16mmol)-§: 4.2g (0.17mol)^ v}=li%<& E-)^o] <§}-;*} 180mL£l ^ THF -g-^°f| 
^••asVS^K °1 -§- OJ i-§- -tf-gr^H 24^1^- -^o> J2«V^- <>1 Grignard -g-°-*|-§r <^3} D}ai|^£S^S| •g-e]^ ^ -10'C°)1^ 
34.7g(0.15 mol)2). <Hl^-6-«.S.£«!Al- t ollo) esq. i8.7mL (0.1 M THF-§-^)£] Li 2 CuCl 4 7}- #7}Sife 120mL£l -¥-^r 

THF -g-*J!°ll ^^cf. °1 £tg-## 24Al# 4 V ^W -§-5^. 200mL3} t-^-lHl t°H tfl 3p.«8$ -g- 

e!j-§r S3}- <§SF ^-g-"Si(100mL).2.3 ^-g-*!j #.g. t--¥-U'H| , i 0 1|«flS.(150mL)3. ^ -£M#£- 

*Q -g-^(150mL).<L3 ^l^tl ^ -¥-^ °>nMl#o_S ?i2:s>5it:K -g-nflg ^^^1 ^ ^ residue^ ^ 

^•F r 3 ^l^cK^-i: 97%, bp 113X72.9 mbar). 

$]2i°\] 2: 5-^^1-2-71-^ oflli Qfl^iEflB. <^ 

2 L Jl'&tl-f-^loll DCPD(dicyclopentadiene. iK^e]*], 256.5 mL. 1.9 mol), "fl f^kS-li 31 °1 ^ (<£H.Hj*l , 487 tnL, 4.5 
mol), 5>olH.5.^1fe(3.2 g, 0.03 mol)-§r 180*C *M -fr^t}-. 300 rpm»S m«VS>^Ai 6*1*]: 1^1^^ 

S!~S-*-§- f^fH}-*l3 £34. *L*^S ol-g-sV^ 1 torr3 WttW 60TC4H ^53*}. 

(^r# 82%) 

S*]<4 i: rPdCKNB)OMel o ^» 

83mg(0.1mmol)^ [PdCl(NB)OMe] 2 ^ 53mg(0.24mmol)^ AgSbFg-f- lOmL^I #33«3M<>f| ^ *!El» «l-g-*V 

^^l5>^cf. cl^^i <g<^^i rto. ^ ^.ofl^. ^^uj^joil i-oV^fe lOmmol^ 5-^ii^!-2-^^oi oflig ofl^e)] 
3(5-norbonene-2-heptanoic acid ethyl esterHl *J'1-«H #ij-§- ^l*)-^ 1 ^-. ^^t °1 f^-g-^^H 200mLSl 
methanol/HCl -g-^(50:l)-g- -¥-<H^ *^-§- f^Mflfe- lE)f e>l-g-sH ^^rtt "H^-frS. 60 "C *1 

^2:5l-^tq-(Mw=216,000, PDKPolydispersity index)=3.55, =r#=90%). 

Ml jgofl 1 : rNiBr(NPMe') g 1 A /B(C ,-_P fi ) „ -i- 6\ ML 

§-Sj7l*WH 10mL2] ^•^^.•ffl^l^- lOOmL l-Sf^a.'Hl ^-fr ^ 3.57g(0.02mol)sl 5-^^.^1-2-^^^ 2% B. 
3°fliJ < £-¥- t3 l¥/*! A J- tl ^-i- ^7>*}S5[cf. lmLSj 7fl a] (initiator; 0.5 mg/mL [NiBr(NPMe) 3 ] 4 in 

chlorobenzene, 2(mol N\)z} lmL^] -^7fl a] -§- °!> (coinitiator; 5 mg/mL B(C 6 F 5 ) 3 in chlorobenzene, 10(mol B)S 

20^1^} ^ °1 f^-§-^°fl 300mLSl methanol/HCl -§-^(50:1)* «^ 
€ ^^-^Ife o]-§-*><^ ^ 60'C ^!^<H1-M SSef^cKMw=940,000, PDI=2.02, *r-§r=79%). 

HlJH°ll 2: rPdCl(NB)OMe1 2 # °1-^-?'- 

83mg(0.1mmol)^ [PdCl(NB)OMe] 2 ^ 53mg(0.24mmol)^ AgSbF 6 # 10mL^ #SS.«J^l<il| ^91 ^ °l-§-*|- 
^ ^^1«>^^. °1^7fl ^<H^I gl^- -§-^-1- #SS.«S^lol| ^-ol-oi^ lOmmol^ 5-^Ji'd!-2-?>^-^^A}- »fl fi °H^ E fl 
=.(5-norbonene-2-carboxylic acid ethyl ester)°)l ^Ih^- ^^st-S^. ^ °) f^^-^-^°H 200mLSl 

methanol/HCl -§-^(50:1)* f^^* ^^Xi^. olfsH 3)^^ ^ "II €-1-3. UJi 60°C <Q 

-o'°)] A "l ^ias)-^4(Mw=16,000. PDI=1.55, ^#=25%). 

^-8-7l# «-fi-sffe jaal^ *2ll€7ll ^-7> f^sfloi H|JH^tl 2iL^ ^-§-3 ^-x^ ^ojo) ^. 7 > 
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*^^ol ^^.vfl^ £^31^ ^ 3|-^-7)o11 o^Sfl =9^1 &il°j5L f 1 ^ £-7,]-B?=°l ^giol 

(57) ;! 7 ='l 

1. 

^ #nfl £^-J£ ^flsHl i*M-*l* S*V^ ^ ^J-g^ll «-fi-sRr ULltf?fl s}^^ S*H?Kr # 

=3=3] -§-°-3* ^-^^^-Al^ ^^(Mn)ol 20,000 °1^<>1 >MM^g a^-sV^r 4-§-7ll ^«>fe ^4 



3^*8- 3. 

*l 1 W SU°W. 

•fr7l-g-Dfl 7 > ^#s.s.^lft, ^#s.s.<^m, t~¥-<a, #s.s.«fl^! ^ a. oi^^ 50.3.^3 <ti*J3fe 51^ 



^T 1 * 4. 

^ 1 ««( 



5. 

*1 1 *cHl Si<^. 

^71 *^#0] A> 7l ^ D fl Aj-g. 71^0.3. AI-7) ^J-ig^ _g.o_B -O} ^ ^-^^) S.^ cflMl 1/100 xfl^ 1/200,000^ OJ: 



6. 

^1 1 *oHl UJolAi. 
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^71 u]^ ^2llo]A^# 3Li£f>}^ =rq ^-g-7l» ^-frSrSr i^L^l 4-13"S-<>l 5>7l s*«M IS SAlSlfe 3* 

1] 



R1 




-#7] ^.«VA1 !<q Alo^, 

R x . R 2> R 3> R 4 ^ ^ A <3 ^-8-711- u^x]^ ^-g-7lol^, Rl> r 2 , r 3 ^ r 4 ^ ^S- 91 ^13 

e-dt^r 4 *fl*| 123 5.3} 21^ ^aSl- Al-i-s] ZLl-, S^r 6 ^*1 243 w^a, jnsl* ^ XZ-^, 

4>7l ^--§-71 4^: 1*41*1 203 £fe 7M ^ ^zj; tO-^^ i 203 4d*g £^ 7>*1 i£b4 3 

^1^; fBi^ 3 Ml*l 203 ^ 7M ^a} °i7l ^(alkynyl); 3«, 3?^ ULfe 3^5. ^l^^M- *1«:3*1 ^ 

fhii^r 3 01^] 123 ^l#s.3:€: 3^, 3^ 2E.Tr <g?]'d3- *l«-3^i+ *]:g-3*l ^i^r 6 403 °V!i; S 3 
iQ, <Q?]M BEfe SM^S. *1^3713- ^^-3^1 7 vfl^) 153 °Vl-«(aralkyl)# i*^}^, 

^-71 ^ 3V-g-7l^ 1 203 -d^l BE.^ 7^1 <g-&i 3^; Si^r 1 Ml*l 203 -id*! £tt 7>*1 3?ll , d; 

i^r 3 ^^1 203 ^ S£fe 7>*] ^-SJ ■k^l'dCalkynyl); 3^, 3^ SEfe 3?l 1 dS *l«r37lM- *l«r3*l ^-8r €^^r 3 

Ml*l 123 3U 3^ SEfe 3-^1^3. ^sItIM- *l«r3*) ^ 6 403 ^ 3^1^ 

SE^r tt^l^S ^l«r3^M- *1«:3*1 & v £ 7 Ml*] 153 31"^(aralkyl)» S^VS, ZL ^ofl sr>i4 ol4<£) 

Airt, ^i, 3, ^"S^l, ^ E] s. cg.^. Ji-E# S^-S}^- HlliSl-^rii ^-^7l(non-hydrocarbonaceous polar groupH 
^, «maK^ ^7]^ oVe))3 ^-§-7l# ifsH, 

-0R 5 , -C(0)OR 5 , -OC(O)0R 5 , -C(0)R 5 , -OC(0)R 5 . -(OR 5 ) p -OR 5 , -C(0)-0-C(0)R 5 , -SR 5 , -SSR 5 , -S(=0)R 5 , - 
C(=S)R 5 , -C(=S)SR 5 , -SO 3 R 6 , -N=C=S, -NCO, -CN, -NNC(=S)R 5 , -N0 2 , 
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c<P)n( " s, C Re _Sl ,V OR6; .^ N << Rs: -occo)n( -sr, 



o o 

Mfl^s iSfm ^-Bf. >-B( i 6 || , r II 

O V R». X OR 6 . -Kl-C-Rc -Kl-C-OR e 



/A /R7 



5 



'-^(4 ' a* Ri ^./PRs • /OR 5 "r?^OR 

4,' -,'! £ ."-,«., H - ,,., '-<Kp*, ^osi 

pi P§ O Jp| 

* a ^W^% **©'-R,-s»£-*H -c-o -r 5 -s 1x -r 7 

X ORe R« " PRg " ;R| 

«K* V* 

jf /it. . f , , 

-C-O -Rs-Si -OR, — 6-R5-O -RJ-Si-R 7 

, Pies 6 S:, 

IfRi R a 



- O- R 5 -C-0 -R 5 -Si - OR, -NH-R 5 -SI — R 7 --NB-R5-S1 -OR, 
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O R 6 
-C-NH-Rj- Si -R 7 - 



0 P(?6 

-C--WH-Rf - Si - ©Ri-i 



O 

IF. 

-c-o 



CH 2 -CH-CH 2 



GR, 




II ..... 



Ci l 2 - CH — CH^nVRs 1 - IS; OR 7 - MH^-rRs- N - R 5 - §j 1 - R 7 , 





3- i^-sl-^, 



#71 *J-8-7l*| z^S] R 5 , R 6 , R ? £ R 8 ^ f^; Eji^ l xfl*J 20^ £b 7}*} ^ <&^; 1 tfl*l 20 

^ 3Eb 71-^ ^fj «-S^-3a(haloalkyl); ft^^r 1 20^1 Bib 7V*1 ^ <&?fl^; fhi^r 1 *fl*l 20^1 4iS 

Sfe 7W ^ fti^r 3 ifl^l 20^ 5b ?M ^fi £*lld(alkynyl); 3 ifl*l 20^1 5Eb 7\ 

*1 ^ *3.*Mld<alkynyl); IMI^, tt^li, tt-S-^, % V S.^^, SJ-JL^l'i, 5b tt3.£?ll£S AlS^M- *1 »S) 

*l 3 m^l 12^ ^#s.<^^; ^?fl^, -g^l^. ^S.^, ^S.^A'd, ^b §3.1J-?1 ^3. 

TIM- <&i*r 6 40^ o}.^ ; <|}-z), U^l'd, ^7)^, ^S^^, «-3.<£?fl^, 3Lb $5.^71^3. *1 

^S\7]x^ ^4:^ 7 15^ oJ.ig-2} ( ara l ky l); IH^A], ^S^Al, ^S^}- Ji^S-A] o) , 

P b 1 10^ ^^r°lcf. 



7. 

4 v 7i 3isi^ -g-efl^l -?-7V^^i7> iafloi^s- x«-«}b ^ *J-8-7l# «-8-*>b sh]^ 

a^S. c>s. al^-Aj i2 ilo|A^l- i*^}-^ ^ 3J--&-71-I- *^#b Jie|^ #5)1?!^) ^Afl^-S] W^l; ^}o]a] 
t JiH]1 -i-^Til -§^^31; 31b i^sj-b ^ ^^-71* -2^<S l-efl^Tfl 

7V ^^^1^ ^2:^^. 
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